Purification and characterization of a membrane-bound tyrosine-O-sulfate-binding protein from bovine liver.
A membrane-bound 175-kDa tyrosine-O-sulfate (TyrS)-binding protein from bovine liver was purified to electrophoretic homogeneity. The purified protein exhibited an apparent molecular weight of 175,000 as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) under reducing conditions. Upon SDS-PAGE under nonreducing conditions, the TyrS-binding protein migrated considerably faster than the dimeric fibronectin, indicating its presence in the monomeric form and therefore the absence of a disulfide-bonded subunit structure. The purified TyrS-binding protein was found to bind concanavalin A-Sepharose and yielded a positive reaction toward periodic acid-Schiff (PAS) staining, indicating its glycoprotein nature. The purified TyrS-binding protein displayed strong binding to TyrS, but not the unmodified tyrosine, covalently bonded to Sepharose. Using a tyrosine-sulfated cholecystokinin octapeptide (CCK-8) as the ligand in a radioimmunoassay, it was found that the binding of the TyrS-binding protein was pH-dependent, being strong from pH 8.0 down through 6.5, and becoming dramatically weaker at pH below 6.0. Divalent cations, added in the assay mixture, exerted significant promoting effects on the binding in the order Mn+2 greater than Ca2+ greater than Mg2+. Western blot analysis clearly showed that the purified TyrS-binding protein was capable of forming complexes with two tyrosine-sulfated proteins, fibronectin and fibrinogen, but not two non-tyrosine-sulfated proteins, transferrin and albumin. These results provided support to a role of the TyrS-binding protein being a putative receptor for tyrosine-sulfated proteins.